Cyclase inhibitor tripropylamine significantly enhanced lycopene accumulation in Blakeslea trispora.
Lycopene is a member of carotenoids that exhibits strong antioxidant activity. In this study, on the basis of screening suitable strain combination [ATCC 14271(+) and ATCC 14272(-)] and establishing the optimal inoculation proportion of mated culture (1/2, +/-, w/w) for carotenoid production, the efficiency of compounds, mainly tertiary amines, on enhancing the lycopene content of Blakeslea trispora was systematically assessed. Of these compounds, tripropylamine showed the best enhancing effect, and then sequentially followed by triethylamine, tributylamine, trimethylamine, diisopropylamine, and isopropylamine. After treated with 1.8 g/L tripropylamine for two days, the lycopene proportion was increased from 1.7% to 90.1%, while the β-carotene proportion was decreased from 91.1% to 6.4% of the total carotenoids. In this case, the lycopene and total carotenoid contents were increased to 83.2 and 92.4 mg/gDW, which were 315.8- and 5.9-fold of that of the untreated control, respectively; while the growth of mycelia was only decreased at 6.0 g/L tripropylamine. Gene expression analysis showed that all the tested genes, especially genes encoding 3-hydroxy-3-methylglutaryl coenzyme A reductase (hmgr) and isopentenyl pyrophosphate isomerase (ipi) in mevalonate pathway, as well as phytoene desaturase (carB) in carotenoid biosynthesis process were upregulated. Therefore, tripropylamine enhanced lycopene content of B. trispora by inhibiting the cyclase activity, and by upregulating the expression of genes associated with terpenoid biosynthesis. Besides, a possible association between the structure and the lycopene-enhancing capability of these compounds was also discussed.